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UNDERGROUND TELEGRAPHS. 
Tue two valuable practical papers—‘ Under- 
ground Telegraphs,” by Mr. Willoughby Smith, 
and *‘ Underground Telegraphs in France,” by 
Mr. John Aylmer, C.E., of Paris—which were 
read before the Society of Telegraph Engineers 
at their last meeting, on the 28th ult., has served 
to bring again into prominence. the subject of 
covered telegraph lines. 

Taking up a statement of Mr. Prescott’s which 
appeared in the American Fournal of the Telegraph 
some six or eight months ago, that the ‘use of 


underground telegraph lines had thus far been 


attended with very unsatisfactory results,” Mr. 
Willoughby Smith sought to establish, and 
undoubtedly succeeded in establishing, the fact 


that underground telegraph lines need be attended 


with no greater risk than open lines—nay, that 
were the proper material only employed, and due 
care taken in the execution of the work, there is 
no reason why covered lines should not be made 
as safe and durable as need be desired. The 
most interesting feature, however, of Mr. 
Willoughby Smith’s communication was the 
argument which he brought forward against the 
employment of tar on gutta-percha covered wire. 
A covering of tarred tape is, as is well known, all 
but universally adopted at present as the final 
protective covering. This, it is alleged, isa grave 
mistake; for by reason of its use the insulation 
resistance is materially diminished, and the 
germs of decay which in time lead to the 
complete destruction of-the coating are implanted 
in the gutta-percha. The tar ought to be 
abandoned, and in its place tannen, whose 
employment was stated to have been highly 
In the valuable 


address delivered some time since by Professor 
Abel, at the Society’s opening meeting, this same 


subject was dealt with, and the state of our 
knowledge with reference to the causes of decay 
in. gutta-percha was shown to be crude in the 
extreme. | 

Granting, however, that tar is an objectionable 
feature inthe manufacture of gutta-percha covered 
wire, was there not some point in what was re- 


‘marked by one of the speakers in the animated 


discussion which followed, that surely then Chat- 
terton’s Compound was not altogether an un- 
mixed advantage? Chatterton’s Compound con- 
sists of one part of Stockholm tar-to one of resin 


ana three of gutta-percha, and has long been re- 
garded as the panacea for every evil that could 
befal gutta-percha covered wires. No coating 
can be considered complete, it is said, no two can 
be welded homogeneously together without Chat- 
terton’s Compound; and if tar is the béte noir it is 
now stated to be, what becomes of the influence 
of Chatterton’s Compound? It is all very well to 
be told, as ‘Mr. Willoughby Smith told us the 
other evening, that ‘in the Compound the sting 
of the tar was taken out.” It is a pity that the 
same process of sting-abstraction could not be 
applied with equal success to the tar in the tape. 
No, we shall wait for a few further data and a 
few additional experiments before condemning the - 
tar wholesale and making it accountable for all 
the mischief; and we will be content to look for 
the deterioration of the gutta-percha, to a very 
great extent, at least, in the cheap and conse- 
quently indifferent material which has never heen 
properly tested, and hasty manufacture over which 
no efficient check has yet been introduced. — 

No one will now attempt to call in question the 
possibility of manufacturing really good covered 
wires: the battle of india-rubber and gutta-percha 
need not be fought over again, for the improve- 
ments effected in the latter have been so decided 
of recent years, that its position is well-nigh 
unassailable by its old rival. If danger is to be 
anticipated from any quarter, paraffine and the 
products of paraffine will probably show it the 
most dangerous front. Meanwhile, every one will 
admit that covered wires as good as need be 
looked for in the existing state of our knowledge 
can without difficulty be manufactured, and no 
one will deny that their laying is a matter which 
requires nothing more than care to be attended 
with success. When, therefore, the need for 
underground telegraphs on a more extended scale 
than at present does arise either from the crowded _ 
state of the open lines on every available route or 
from an alternative channel being thought desir- 
able, we may rest perfectly satisfied that our 
telegraph engineers and electricians will be quite 
equal to the occasion; and if the day when that 
need does arise is even but a short way off, they 
may as likely as not turn round and regard our 
manner of doing things in much the same light as 
we regard the now antiquated attempts of but a 
few years back in the matter of covered lines. 

We have no space at our command to go into 
Mr. Aylmer’s paper at present, but we shall 
again return to it. His communication was one 
of great practical value, bringing forward many 
new and striking facts as to how these things are 


| done in Paris. 
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PHELPS’S ELECTRO-MOTOR PRINTING 
TELEGRAPH.* 


In the summer of the year 1875, a new type-print- 
ing instrument was introduced upon the lines of 
the Western Union Telegraph Company between 
New York and Washington. This, like the well- 
known combination instrument, was the invention 
of Mr. George M. Phelps, and was the successful 
consummation of nearly ten years of thought and 
experiment, in which the inventor was materially 
aided by the cordial co-operation of the President 
and Electrician of the Western Union Telegraph 
Company. The practical results of nearly two 
years’ continuous operation in actual service on 
the most important telegraphic route in the United 
States have shown, beyond a doubt, that this 
invention is far in advance of any of its predeces- 
sors in respect to speed of transmisson, ability to 


work over long lines, and freedom from derange- 


ment, to say nothing of its superior convenience 
and economy. 
The type-wheel and writing mechanism of Mr. 
Phelps’s instrument is operated by a rotary 
electro-magnetic engine, or electro-motor, which 
is set in action by a local battery. This improve- 
ment at once does away with a number of the 
principle obstacles which. have prevented the 
more general use of type-printing instruments. 
Thus in the Hughes instrument, which is driven 
by a heavy weight acting upon a train of wheel- 
work, the moving parts of the apparatus must 
necessarily be very light, and this in turn giving 
rise to frequent breakages and: derangements, while 
on the other hand, in the combination instrument, 
in which the working parts are very strong and 
durable, the power required to propel the machin- 
ery is considerable, and if the work is at all 
continuous, renders it necessary to make use of a 


steam-engine or other power, which is in most. 


cases exceedingly inconvenient. 

The Phelps apparatus, as now constructed, 
consists of the following principal parts :— 

1. The transmitting apparatus, consisting of 
the key-bôard and circuit closing devices. 

2. The receiving or printing mechanism. 

3. The automatic unison mechanism. 

4. The electro-motor and speed governor. 

The principle upon which this instrument acts 


may perhaps be best described as a combination © 


of the synchronous and step-by-step movements. 
Like the Hughes apparatus, the transmitting 
apparatus and the type-wheel of the receiving 
instrument are ‘caused to revolve synchronously 
under control of a governor, and each separate 
letter is printed by a single pulsation of the elec- 
tric current of a determinate and uniform length, 
transmitted at a determinate time, but, unlike 
the Hughes apparatus, the motion of the type- 
wheel is arrested while each letter is being 
printed, and is automatically released the instant 
the impression has been effected. Thus a speed 
of revolution may be given to the type-wheel in 
this instrument far greater than it would be possi- 
ble to attain by means of a step-by-step movement, 
while at the same time letters which happen to 


* From Prescott’s.“‘ Electricity and the Electric Telegraph.” 
London: Spon & Co., Charing Cross. 


come in direct sequence upon the key-board may 
be printed from during the same revolution. 
Owing to these features, it has been found possi- 
ble for a skilful manipulator to attain a speed ot 
transmission upon this instrument exceeding 
anything which has hitherto been regarded as 
possible. | 

The various parts of the apparatus are mounted 
upon a heavy iron bed-plate, which is secured to 
a hard wood base about 18 inches by 23, as shown 
in fig. 1, which is a perspective view of the instru- 
ment. The key-board is seen in front, and 
consists of twenty-eight keys, marked with the 
different lettérs of the English alphabet, together 
with a period and space, or, as it is technically 
termed, a ‘‘ dash” key. The right hand white key 
is a blank key, and is not used. In the middle of 
the instrument, directly in the rear of the key- 
board, rises a hollow cylindrical column A, within 
which is a circular range of twenty-eight vertical 
slide-rods, one of which corresponds to each key 
of the key-board. The column A also contains 
the mechanism by which the circuit-closer is 
actuated. A transverse vertical section of the 
column A is shown in fig. 2, which is exactly half 
of the actual size of the parts. ‘The vertical slide- 
rods are arranged as shown at @ a, passing 
through guide apertures in the plate A; and a 
similar corresponding plate at the foot of the 
column. The connection of the keys with their 
respective slide-rods is effected by means of 
curved levers, in the same manner as in the 
Hughes apparatus. The slide-rods 4 a are pro- 
vided with angular heads a; &:, which. project 
towards the centre of the hollow column; their 
inner ends rests in slots formed in a guide ring a;, 
which project from the upper surface of the plate 
A;. The inner ends of the heads a; a; form a 
compact circle about an inch and a half in diame- 
ter, as best seen by reference to fig. 3, which is a 
horizontal section of the column A taken through 
the hollow spur-wheel E, some of the parts 
beneath being broken away in order to exhibit 
their relative arrangement more clearly. There 
are, of course, 28 of these ,slide-rods, and when 
any key is depressed, the corresponding slide-rod 
and its angular head is elevated. The manner in 
which the pulsations of the current are trans- 
mitted upon the depression of the keys is as 
follows :— 

In the centre of the hollow column A is a verti- 
cal shaft C, which: is caused to revolve continu- 
ously at the rate of 240 revolutions per minute, by 
means of a hollow spur-wheel E, which receives 
its motion from the electro-motor by means of 
gearing, as will be hereafter explained. The 
speed with which this shaft revolves is controlled 
by a governor attached to the motor, and is 
almost absolutely-uniform. Upon the shaft C is 
a hollow flanged collar B; this is not fixed 
rigidly to the shaft, but is loose upon it. As the 
collar and its attachments perform a very impor- 
tant function in the operation of the transmitting 
apparatus, it will be described in detail. It is 
shown in side elevation in fig. 2; in inverted plan, 
or as it would appear viewed from beneath, in fig. 
4; in tranverse vertical section in fig. 5; and in 
plan or top view separately in fig. 6. When none 
of the keys are depressed, the collar B revolves 


4 
| | 
| 
| 
| 
H 
| 
| 
| 
1 | 
| 
} 
\ | 
\\ 
\ 
| 
| 
| | 
| | | 


THE TELEGRAPHIC JOURNAL LAeniL 2, 1877 


i 
4 po g 


/ 


4} 
4 


Hi 
| 


DL 


if | 


; 


: 
i 4 
itt 
t 
| 
| 


| 
4 


Fic. 6. 


| 
| 
| 76 | 
| 
| | 
| 
| V À 
| | 
| S= Y 
‘ilk 
Ale | 
€ ay ih. ! un 
A 
Fic. 2. 
by =. = 
{ | 
Y 
ag 
| € 
YY 
6 
à 
| With: i ints 
| WE 3 | 
| 
| Fic. 5. 


APRIL 1, 1877] 


THE TELEGRAPHIC JOURNAL 77 


with the shaft C and wheel E, being coupled to 
them by the catch B, (figs. 4 and 5), which is 
pressed by the spring B, (fig. 3) into one of four 
shallow vertical grooves cut in the outer periphery 
of the collar B. A dog B; is pivoted to the flange 
of the collar, and carries a sharp projection, by, 
which revolves almost in contact with a circle of 
28 ratchet-shaped teeth d, formed on the inner 


edge of a stationary annular plate D (see figs. 2 | 


and 3). The tail b, of the dog B; extends through 
an opening into the interior of the drum, where it 
rests against a roller f mounted upon a spring f/f; 
(igs. 4 and 6). The bottom of the collar B is 
ormed into a flange or rim b, as seen in fig. 4 (in 
which, however, a small portion of the flange is 
represented as being broken away, in order to 
show the position of the catch Bz). The under 
surface of this flange is not exactly at right angles 
to the axis of the collar, but consists of two 
inclines, as best seen in figs. 2 and 4, where b, 
represents one incline, which is short and sudden, 
while the other one is very gradual, and in the 
reverse direction extending entirely around the 
remaining portion of the circle. The flange 
revolves, with the collar of which it forms a part, 
in the direction indicated by the arrow in fig. 4, 
being immediately above the inner ends of the 
angular heads of the slide-rods & a. Upon the 
top of the collar are four projections with bevelled 
corners, ¢; ¢; ¢; Ex (figs. 2 and 6), each of which 
occupies one-eighth of its circumference. A hori- 
zontal pusher e mounted upon an arbour within the 
hollow wheel E, and which is shown in figs. 2, 3, 
and 5, carries a short bevelled arm, which 
extends downward and alongside of one of the 
projections ¢;. The foot of a slender vertical rod 
c rests upon this lever, and extends upward 
through the hollow part c; of the shaft C to the 
screw g. This rod c, when pushed upward, 
serves to actuate the circuit closer, as will be 
hereafter explained. 

With the aid of the above description of the 
transmitting mechanism, it will now be possible 
to understand what takes place when one-of the 
keys—for instance, the dash—is depressed, the 
corresponding slide & is raised, and its angularly 
shaped head 4, is pressed against the under sur- 
face of the flange b upon the collar B, which 
together with the shaft C, is revolving at the rate 
of four revolutions per second indicated by the 
arrow in fig. 4. At the instant the incline b; 
passes over the elevated slide head, the sharp 
head b, of the dog B, is struck by it, and in con- 
sequence of its peculiar inclined form the dog is 
forced outward, and into contact with the opposite 
ratchet tooth d in the plate D, by which the rota- 
tion of the collar is instantly arrested at that 
point, although the shaft C and wheel E continue 
to revolve as before. This is permitted by the 
catch B;, for the reason that the catch overcomes 
the pressure of the spring B;, and slips out of its 
groove in the periphery of the collar. On the 
under side of the wheel E are four wedge-shaped 
cams: E, &c. (figs. 2 and 4), and after the shaft 
C and wheel E have moved through one-fourth of 
a revolution (the collar remaining stationary) the 
next succeeding cam strikes the head b,; of the 
dog B; and forces it back into its original position, 
freeing it from the stationary ratchet tooth in the 


plate D, while at the same instant the catch B, 

drops into the next succeeding groove in the collar 

B, which then revolves as before with the shaft C 

wag it is arrested by the depression of another 
ey. 

The revolution of the wheel E and its attach- 
ments, while the collar remains stationary, causes 
the pusher ¢ to be pressed upwards by the passing 
beneath it of one of the bevelled projections €; on 
the top of the collar, and thus the rod c is pushed 
upwards. 

When, therefore, a key is depressed, no action 
takes place until the head of the dog B; in its 
revolution arrives at the corresponding slide rod 
head, when the revolution of the collar B is in- 
stantly arrested during the time-in which the 
shaft C is making one-fourth of a revolution, at 
the end of which time it is again released by the 
automatic action of the mechanism, as above 
explained, and permitted to revolve with the 
shaft as before. Whife the collar B is thus 
arrested, the bevelled end of the pusher ¢ passes 
over the projection ¢;, raises the rod c within the 
hollow shaft, and operates the circuit closer. As 
the shaft C makes four revolutions per second. ‘t 
follows that the motion of the collar B is arrested 
for precisely one-sixteenth of a second by the 
depression of each key; and as the length of the 
projections ¢; which determine the length of time 
during which the rod c is elevated and the circuit 
closed is one-eighth of the circumference of the 


collar, the duration of the electrical pulsation” 


produced by the elevation of the rod c will be one 
twenty-eighth of a second of time. 

The circuit closing mechanism, as arranged by 
Mr. Phelps in his latest instruments, admits of 
either the single curent or the double current sys- 
tem of transmission being employed, by merely 
changing the connections. This portion of the 
apparatus is enclosed in a cylindrical case I, fitted 
with plate glass heads. The arrangements of the 
parts is clearly shown in the sectional view, fig. 2. 


His a quadrangular plate of ivory mounted upon 


a horizontal rock shaft, upon which is also rigidly 
fixed an arm h, projecting downwards. Upon the 
upper and lower edges of the insulating plate H 
are fixed metallic bars A; hz. A spiral spring 
attached to the insulated screw 7, takes hold of a 
short arm projecting upward from the axis of H 
(the arm is not visible in the figure, being behind 
H). The tension of this spring keeps the arm h 
pressed against the friction roller g; upon the 
lower G, and the latter in turn presses downward 
by means of the adjustable screw g upon the ver- 
tical rod c. The spring also serves to conduct 
the electric current from the screw 7;, which is 
connected with the negative or zinc pole of the 
main battery to the bar fz. A second screw 
directly behind 7;, and insulated from it, is 
attached to the copper pole of the battery pole of 
the battery, and is also connected by means of a 
curved wire and spring 7 to the metallic bar hy. 
Thus, in effect, 4; is the positive and hz the 
negative pole of the main battery. H,; and Hz 
are two upright contact levers, which are con- 
nected respectively to the line wire and to the 
earth. The line wire is attached to the screw 23, 
whence the connection is completed with the 
contact lever Hy; by means of a spiral spring, 
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which also serves to keep the latter pressed 
constantly against the bar #2. Behind 7, is an- 
other similar screw, to which the earth wire is 
attached, and connected by a spiral spring with 
H,. Thus, when the apparatus is arranged for 
working by the double current system, a negative 
current flows to line at all times when none of 
the keys are depressed, by way of i; k; H; and 23. 
When, however, the rod c is raised by the action 
of the transmitting mechanism, the polarity of the 
current upon the line is reversed, for by the action 
of the lever G and roller g; upon the arm the 
position of the arm H is shifted, so as to bring 
the negative pole of the battery represented by /12 
into connection with the earth at H2, while the 
positive pole of the battery /; is at the same 
instant put into connection with the line at Hy. 
If it is desired to work by means of the single 
current system—that is, by simply making and 
breaking the crrcuit from one pole of the battery, 
as in the American Morse system—the battery 
wire is attached to the screw 72, which connects 
by a spiral wire with the post which supports the 
adjustable contact screw /1,, while the line wire is 
connected with the contact spring #3. Thus it 
will be understood that the raising of the rod c 
will cause the line current either to be reversed 
or to be closed for 1-28th of a second each time a 
key is depressed, according as the apparatus is 
connected for double or for single currents. 

The pulsations thus transmitted are conducted 
through a relay connected with the sending as 
well as with the receiving instruments. With 
the double current system a polarised relay is 
used, while for single currents an ordinary Morse 
relay serves an excellent purpose. The action of 
either relay upon the receiving portion of the 
‘apparatus is the same, inasmuch as its office is 
merely to close a local circuit in which is included 
the electro-magnet for controlling the action of 
the printing mechanism. 


(To be continued.) 
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MOIST PILE OF M. TROUVE. 


-Tuis is a Daniell which has the advantage of 
acting without liquid, or at least without free 
liquid capable of escaping from the vessel which 
contains it. Each element is formed in this 
way :—A round disc of zinc Z (fig. 1) and a disc 
of copper C are placed parallel to each other, and 
separated by a pile of paper discs of slightly less 
diameter. This mass of paper can absorb a good 
deal of water, and remain moist a long time, 
under certain working conditions. ‘The lower 
half of the pile of paper discs is soaked with 
saturated solution of sulphate of copper, the 
upper half with a solution of sulphate of zinc. 
Thus we have all the elements of a Daniell 
battery, and the two liquids separated much 
better than with a porous vessel. With such an 
arrangement, the using up of the copper sulphate 
hardly occurs except on passage of the current, 
so that there scarcely any internal work of the 
battery is lost; this loss is the greatest fault of 
the Daniell. 


| 


The copper disc is held in the centre by a rod 
insulated from the discs of paper and of zinc; it 
passes through the disc of slate on the top of the 
element, which serves as a cover to the vessel of 
glass or ebonite. The edge of the glass and the 
slate fit each other closely, hermetically closing 
the vessel. Thus formed, the element will act 
for a year without requiring attention. 

Of course, after a certain time, which will vary 
according to the amount of work done, the 
pile gets exhausted; the sulphate of copper is 
found reduced, and the battery ceases to furnish 
a sensible current. Recharging is easy; the 
lower part of the element is merely dipped in a 
hot saturated solution of sulphate, of copper, 
extending to acertain height in a vessel, so that 
the element has simply to be lowered till the 
slate cover rests on the edge. As for the sulphate 
of zinc, itis constantly formed by the action of the 
battery, and thcre is no occasion to renew it. 
The zinc itself gets used up after some time and 
has to be replaced. The paper is renewed at the 
same time. The copper, on the other hand, freed 
from the copper deposited by the action of the 
current, will serve indefinitely. 

Such is the moist pile so called by the inventor: 
and it may be remarked in passing, that this name 
has the advantage of being rigorously exact, 
whereas the common name of dry pile is inexact, 
applied to Zamboni’s piles, which really act only 
in virtue of the moisture they absorb. M. Trouvé’s 
moist pile has the same electro-motive force as 
the Daniell element, from which it merely differs 
inform. Its resistance varies with the diameter 
of the discs of copper and zinc, and the thickness 
of the intermediate pile of paper. For a given 
diameter of metallic discs, one cannot diminish 
much the quantity of paper without prejudicing to 
some extent the durability, which is one of the 
principal merits of the pile. On the other hand, 
in proportion as the thickness of the paper is 
increased, you augment the possible duration of 
active service, and at the same time the resist- 
ance. 

M. Trouvè’s first application of his pile was to 
therapeutics. He unites a large number of 
elements of small size in a case (the smallest 
metallic discs are the size of a French sou) and 
thus produces what is said to be an excellent 
apparatus for application of the continuous cur- 
rent, excellent because it has considerable tension 
and no quantity. 
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The pile also finds application in M. Trouvé’s 
system of military telegraphy, an eccount of which 
has already been given in our pages (TELEGRAPHIC 
JourNAL, vol. iv., p. 184). The portable battery is 
here arranged in three superposed cases (fig. 2), 


Fic. 2. 


made of hardened cacutchouc, with covers made 
of slate. Each contains three elements; and 
with these nine elements, the speaking apparatus 
may be worked at several krlometres distance. 
The pile, it will be readily understood, can be 
carried without care, inclined to one side, or even 
inverted without any inconvenience. 

The moist pile may also be applied to the 
apparatus for communication in trains, ard in 
general wherever it can be transported. In 
telegraphy it will be employed by preference on 
circuits of a certain resistance, to which it is 
more specially adapted by reason of its con- 
siderable internal resistance. It is, moreover, 
much less liable to variations in internal resist- 
ance than the ordinary Daniell. But the princi- 
pal advantage is that already indicated—viz., 
the suppression of the internal work of the pile 
when the circuit is open. 


aotes, 


Major Mattock, the Director of Construction in 
the Government Telegraph Department of India, 
is at present in England on a short leave of ab- 
sence. 


Details are now to hand of the marvellous 
metecr which was observed to pass over the 
central belt of the United States on the evening 
of the 21st of last December. It was first ob- 
served, as far as can be learnt, at Hay’s City, 
Kansas, passing slowly along at an altitude of 
about 25 degrees above the horizon, with a down- 
ward tendency; in fact, most of the observers 
along its course were of opinion that it reached 


the earth within a mile or two of them. Its | 


height was estimated by various scientific ob- 
servers at about 160 miles at its first appearance, 
and prcbably about twenty miles at the moment 
of its disappearance. As it passed over Kansas 
it scemed, we cre told, to those who saw it 
‘about as large as the full moon, with a train 
from 25 to 1co feet long, of a reddish or orange 
colour, and entirely unattended with any noise or 
sound. As it passed further east it seems to have 
become broken up into several parts, to have 
assumed brighter colours, to have thrown off a 
large cmount cf ‘cmirous scintillation, and to 
have been accompanied in some places with a 
rushing or hissing sound, and in others with ex- 
plosions of greater or less violence.” 


The largest meteoric mass which was ever met 
with was that found in Greenland by a scientific 
expedition from Sweden in 1870. It weighs 
twenty-five tons, and is nowin the Royal Academy 
at Stockholm. Its maximum sectional area was 
forty-two square feet. 


No. 7 of The Fournal of The Elcctrical 
Society of Melbourne has just reached us. It is 
mainly occupied with a useful paper on“ Defini- 
tions connected with Electrical Science and 
Telegraphic Art,” contributed by Mr. J. D. Doyle. 


The announcement made at the last meeting of 
the Society of Telegraph Engineers, that Mr. 
Sivewright is about to retire from the position of 
Acting-Secretary, will be received with universal 


regret. Although it was understood, when at the 


request of the Council he ‘undertook the duties 
some twelve months ago, that the arrangement 
was but a temporary one, still hopes were enter- 
tained that it might become permanent. The 
Society is at the same time to be congratulated in 
securing in Mr. Langdcn so efficient a successor to 
Mr. Sivewright. 


The most glowing accounts keep on reaching 
us of the behaviour of the new Johnson and 
Phillips’ Patent Insulator. A copy of the tests 
obtained from twenty of these during the month 
of February is now before us. The resistance 
never varied from 14,200 megohms, whilst that of 
twenty of the ordinary white porcelain form 
erected alongside of them ran down as low as ‘71 
of a megohm. The object of the new Johnson 
and Phillips is, as in every open line insulator, to 
prevent surface leakage. This is attained by 
means of an insulating fluid, which will not 
support a film of dust or moisture, and which is 
placed in a recess formed in the porcelain, and - 
well protected from the weather. It will be 
interesting to note how long this high standard of 
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14,200 megohms is maintained. The idea of the 
fluid being. employed in this way is by no means 
anew one. Mr. Varley, if we mistake not, tried it 
many years ago, but eventually with such 
indifferent success, that he abandoned it in favour 
of the well-known forms which now bear his 
name. 


Mr. W. H. Preece and Mr. H.C. Fischer, the 
English commissioners, appointed to inquire into 
the working of the American Telegraph system, 
have now definitively arranged to sail from 
Liverpool on Saturday, the r4th inst. 


.In no branch of applied electricity probably is 
greater progress constantly being made than 
among the magneto-electric machines. The 
latest introduced to public notice is a new form 
by Mr. Zanni, whose leading feature is the all- 
important one in these days of competition of 
cheapness. The apparatus which is eminently 
suited for electro-plating or gilding varies in cost 
when complete from £35 to £60, and an inspection 
of its working at the Magnetic and Electric 
Telegraph Works, 1, James-street, Old-street, 
City-road, will well repay a visit. | 


Such of our readers as had the good fortune to 
make the acquaintance of Mr. E. C. Cracknell, 
the Superintendent of Telegraphs in the Colony 
of New South Wales, during his recent visit to 
England, will learn with pleasure that he has 
reached the Antipodes in safety, and that a warm 
welcome awaited him on his arrival at Sydney. 
The following is frons The Sydney Morning Herald 
of February 9th:—‘*On Tuesday evening the 


‘officers of the Telegraph Department detained Mr. 


E. C. Cracknell at Courvoisier’s Hotel, for the 
purpose of according to him their welcome and 
congratulations on his safe return to the colony. 
The chair was occupied by Mr. Walker, the 
assistant superintendent, who in suitable terms 
proposed the health of the guest. In replying 
Mr. Cracknell referred at some length to the 
valuable telegraphic iaformation he had been 
enabled to gather during his travels, and stated 
that it was his intention in a short time to 
introduce arrangements in connection with the 
telegraph service of the colony which would 
considerably augment the present appliances of 
the department, and facilitate the dispatch of 
business. He also expressed his gratification at 
the reception he had received at the hands of his 
officers. On the morning of Mr. Cracknell’s 
return the operating room was most tastefully 
decorated with flags and evergreens, and pre- 
sented a very pleasing appearance.” 


‘‘Quadruplex Telegraphy” is the title of the 
Paper to be read before the Society of Telegraph 
Engineers at their next meeting on the 11th inst. 
The name of Mr. Prescott—who is the author— 
is a sufficient guarantee for the quality of the 
communication. _ 


City Hotes. 


Old Broad-street, 31st March, 1877. 


THE all-absorbing topic of telegraphic interest in the 
City is still the fight, to put the matter in as few 
words as possible, between the Globe and the Direct 
Company. The closing scenes of the long-protracted 
struggle are now being reached. Notwithstanding the 
fact that 315 out of the 435 individual shareholders of 
the Direct Company approved of the policy of their 
Board, and offered the most sturdy opposition to Mr. 
Pender’s schemes, the Directors have tendered their 
resignation, and the issue is now reduced to the 
smallest possible compass. At the adjourned meeting 
to be held on the 6th instant, the question, so far as 
the Direct Company is concerned, will once for all be 
settled ; and we shall. then learn whether the spirit of 
independence is still to be preserved, or whether an 
extended lease of life is to be granted to Atlantic 
monopoly. 

It is unnecessary to go over again all the ground 
which we have already trod, and to repeat the well- 
worn arguments upon this subject. On the one side is 
a young and flourishing company, successfully because 
honestly managed, growing in daily tavour with the 
public, and sworn to prevent monopoly; on the other 
are the avowed champions of monopoly, who labour 
under the unfortunate delusion that they, and they 
alone, have barne the heat and burden of the day, and 
who, with this impression deeply rooted in their 
minds, spurn the idea of any competitor coming into 
the ficld with them. They shut their eyes to the long 
array of mistakes that mark their management, and 
laugh to scorn the notion that this on which they are 
now bent is a fitting crown to the edifice they have 
taken so much trouble in rearing. 

Still, the future to all who care to project even a 
passing glimpse into it is clear enough. Only one of 
two things can happen. The shareholders of the 
Direct Company are evidently alive to their own 
interests, but against those mysterious investors who 
have crept in at the eleventh hour, and suddenly taken 
so active an interest in their property, they would 
seem to be well-nigh powerless. Granting, however, 
that they do rally in sufficient numbers around their 
late management, the company is then established on 


a sounder basis than ever, and will pursue its career of 


usefulness. And should the enemy prevail—for even 
still it appears to be a “ toss-up”—the joint-purse 
arrangement will be carried out—no doubt of that; 
amalgamation must eventually follow with the Anglo 
Company—it cannot be helped—the already bloated 
capital of seven millions may (we only say may) bear 
distention to admit of the 1,300,000 more, and 
then— Yes, then comes the judgment. Mr. von 
Chauvin says that if this does happen—‘‘I feel very 
sure, and I have good reasons for this opinion, that a 
new company would scon take the field, and compete 
on advantageous terms with the Anglo-American and 
Direct Companies combined.” We agree with Mr. 
von Chauvin, and meanwhile we can only stand by 
and wait. 
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Drocedings of Societies. 


PHYSICAL SOCIETY—17TtTH MARCH, 1877. 
Prof. G. C. Foster, President, in the chair. | 
Mr. W. S. SEATON was elected a. member of the 
Society. 
Mr. SPOTTISWOODE exhibited some experiments on 


the stratification of the electric discharge in vacuum 


tubes, and described his attempts to produce the 
effects as obtained by Mr. Gassiot and Mr. De La 
Rue, with batteries of several thousand cells, by means 
of the induction coil. He showed the different forms 
of striæ produced in several different gases, and men- 
tioned that the side towards the negative is always 
sharply defined, and that towards the positive gradually 
shades off into darkness. Mr. Spottiswoode has ex- 
amined them by means of a rotating mirror, the mer- 
cury break being worked by the axis of the mirror, so 
that the one only varies with the cther. It was thus 
clearly ascertainable whether a band was progressing 
towards either pole, or remaining stationary or was 
intermittent, according as the line observed in the 
mirror was inclined, or horizontal, or broken. He 
considers that the ordinary break prolongs the sparks 
so as, in some cases, to give rise to the ill-defined 
nature of the striz, and he showed two forms of con- 
tact-breaker adapted to these experiments. Inthe first 
the breaking was effected by a steel rod, caused to 


vibrate by an electro-magnet, the number of these 


vibrations being determined by the musical note pro- 
duced. Inthe apparatus now usually employed, how- 
ever, a brass wheel is caused to rotate with great 
rapidity ; the tops of the teeth are covered with plati- 
num, the spaces between them being filled in with 


ebony. It was shown that if the current be made and 


broken by a wire resting on the rim of this wheel, the 
bands may be caused to move in one direction or the 
other, or remain stationary according to the velocity of 
rotation of the wheel. 
ment, invented by Mr. Spottiswoode’s assistant, Mr. 


._ Ward, was employed for introducing resistance into 


the secondary circuit, and thereby adjusting the 
strength of the current to suit the velocity of rotation 
of the wheel. It consisted of a spiral column of mer- 
cury surmounted by a vessel containing a badly con- 
ducting liquid, and by raising or lowering a cup 
connected with the base by means of an india-rubber 
tube, the amount of mercury present in the column 
is increased or decreased, the resistance offered by the 
column of constant length, of course, varying in the 
same proportion. | 
Capt. ABNEY, R.E., then read a paper on the 
Photographic image, prefacing it bv a brief account of 
the two theories, the Chemical and the Physical, which 
are held regarding it. On the former, a molecule of 
bromide of silver is split up into sub-bromide and 
bromine, the latter of which is absorbed; and, on the 
latter theory, light acts mechanically on the molecule, 
shifting the position of the atoms. Poitevin has done 
much to confirm the former of these by placing a film 
of silver iodide in contact with a silver plate, when he 
succeeded in obtaining an image both on the film of 
iodide and on the silver plate, produced by the 
liberated: iodine. Capt. Abney has performed the 


following experiment :—A portion of a dry plate which 


had been exposed was wet with a sensitive collodion 
emulsion of bromide of silver, and developed by the 


alkaline method; the films were separated from the 


glass and from each other by means of gelatinised 
paper, and were found to bear images; and the same 
tesult was obtained when the emulsion was added 


A very ingenious arrange- | 


after exposure, development, and fixing. These experi- 
ments entirely disprove the supposition that only those 
molecules acted on by light are reduced. If the two 
films be separated by a thick layer of albumen, the 
lower picture developes as a negative and the upper as 
a positive. 

Mr. O. LonGE proposed a modification - of 
Mance’s method for determining the intensity of an 
electric current. Four wires are joined in the form of 
a square, and the circuit can be completed across one 
diagonal by means of a key, and in the other diagonal 
is included a condenser and a galvanometer with a 
long fine wire. The greatest sensitiveness is obtained 
when the resistances in the four sides are equal. A 


“great advantage of this method consists in the fact 


that it is equally applicable to the measurement of 
sma!l and great resistances. Mr. Lodge then showed a 


modified form of Daniell’s cell, capable of giving a - 


constant current for a considerable period. The A 
glass cell half filled with dilute sulphuric acid, 
contains two vertical glass tubes, one of which, open 
at both ends, is traversed by a zinc rod, while the 
other is closed at its lower end, and contains cupric 
sulphate, from which rises a copper wire. The por- 
tion of the copper tube projecting above tke acid is 
sufficiently moist to enable the current to traverse its 
surface, while the zinc sulphate is prevented from re- 
acting on the copper. 


» 


THE SOCIETY OF TELEGRAPH ENGINEERS. 


Ar the Mecting of the Socictv, held on Wednesday, 
the r4th March, the Paper read was upon ‘ the Type- 
printing Instruments employed by the Exchange 
Telegraph Company,” by Mr. F. Higgins, an Associate- 
Member of the Council. 

The President, Professor Abel, F.R.S., announced 
that the discussion on Mr. Treuenfeld’s Paper would 
ake place after Mr. Higgins’ Paper was read. We 
ubjoin a resumé of the Paper. 


A Description of the Step-by-step-alphabcetical-type- 
printing Instruments employed by the Exchange 
Telegraph Company. | 


This form of instrument, though not very well known 
to electricians ‘or the public in England, is yet very 
extensively used in the United States of America. I's 
applications are both numerous and important, and it 
can be employed:with advantage by all who have for 
their object a universal distiibution of news, of 
whatever character. 

The origin of the instrument is to be found in a form 
of type-printer inverted by Mr. E. A. Ca'ahan, of New 
York, in 1867. Three wires were employed in working 
it, and a Company having a capita! of 200,000 dollars 
was started, for the purpose of giving speedy informa- 
tion of the fluctuation of the value of stock and shares. 
Modifications and improvements upon the instrument 


“were patented from time to time, and rival companies 


formed, but were after some time absorbed by the 
original Company. The Phelps and Manhattan forms 
are instances of the improvements in both the 
mechanical and electrical parts of these instruments. 
They are more rapid in working, but are more delicate 
and complicated than the substantial and simple forms 
of Calahan and Edison. 

The latter instrument requires two lines for its 
operation, one to work the type-revolving, and the 
other to work the printing apparatus. 

The former piece of mechanism consists of two type- 
wheels cut froma block of solid steel mounted on a 
brass tube, capable of sliding laterally upon a bur- 
nished steel axis, but revolving with it by means of an 
escapement. | 
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Each type-wheel has engraved on its periphery 
twenty-eight characters and two blanks. 

To the type-wheel axis is also fixed a star-wheel 
having thirty teeth. 

A pallett was arranged to be worked by an electro- 
magnet. When a current was caused to flow through 
the ‘ type” electro-magnet, its armature was at- 
tracted, and the star-wheel was caused to revolve 
through half-a-tooth. On the release of the armature 
and its consequent elevation, the pallett forced the 
wheel forward through the same distance, so that a 
complete pulsation of a current had to be transmitted 
in order to make the type-wheels pass through the 
space apportioned to each character. 

Either type-wheel can be printed from at pleasure. 
In order to effect a change in their position relative to 
the paper for this purpose, the type-wheels are arrested 
when either of the blank spaces are above the paper 
ribbon. A current is then sent through the “ printer ” 
line and its corresponding electro-magnet, which at- 
tracts an armature pivoted as close to the magnet as 
circumstances will admit, in order to obtain sufficient 
momentum for a gcod impression, as well as for the 
other functions which the lever has to perform. Upon 
the attraction of the armature the lever rises, and a 
pin which it carries strikes against and upsets a small, 
anchor-shaped lever pivoted upon a projection on the 
type-wheel axis, and connected by a link with the tube 
upon which these wheels are fixed. When either end 
of this lever is raised by the elevation of the pin on the 
printer-lever, it causes this brass tube to advance or 
retreat for a given distance laterally upon the type- 
wheel axis, thus enabling either wheel to take up its 
position above the paper, previous to making an im- 
pression upon it. 

The paper-feeding mechanism is both simple and 
effective. A paul, armed at its extremity with several 
sharpened teeth, rests by the action of a small spiral 
spring upon the paper. A second pin upon the printer- 
lever causes it to advance horizontally about ‘15 of an 
inch. In so doing its teeth strike into the paper, and 
force it forward; but on its return they glide over it. 
A similar paul beneath prevents the ribbon from run- 
ning back while the first is returning. — 

A simple zero-insuring mechanism is provided with 
each instrument. 

A spiral grove, or worm, near one extremity of the 
type-wheel axis, carries when revolving with it the end 
of a steel arm into the path of a pin projecting from the 
axis. This arm is lifted by a hook attached to the 
printing-lever, and is returned to its initial position 
every time a print is made. The type-wheels, which 


would otherwise be liable to trip, are thus kept syn- | 


chronous. 

The paper ribbon when passing bencath the type- 
wheels is partly protected by a thin shield of brass, 
which thus prevents both type-wheels from printing at 
the same time. 

When more than one circuit is worked from a 
transmitter, relays are introduced. Their introduction 
tends to decrease the speed at which the apparatus can 
be correctly worked— 


1st. From the disintegration of the relay contacts 
due to extra currents from the magnets in circuit. 

2nd. From changes in the duration of the impulses 
due to the mechanical and electrical inertia of the 
relays. 

3rd. From the difficulty of sending more than ten 
pulsations per second due to the distances at which the 
relay contacts had to be set when the sparks discharged 
from the line are of any great intensity. 

Efforts were made to improve the transmitting 


apparatus, but only partially succeeded. Twenty-two 
revolutions of the type-whcels per minute was all that 


could be effected ; and a change in the construction was 
necessary before further increase in speed could be 
hoped for. 

With this view the author of the Paper was requested 
to make such improvements as would in his opinion 
lead to a further increase in speed. He first considered 
that improvements might be effected in the mechanical 
portions of the receiver, and this first step was to 
halve the number of teeth in the escapement-wheel, 
and so arrange that for the attraction of the type- 
wheel armature the wheels should advance a distance 
equal to one character, and for its recession another. 
For this purpose it was necessary that while one 
battery supplied both lines, a current should be sent on 
the ‘ printer” line sometimes when the current was 
flowing through the ‘‘ type ” line and sometimes when 
it was not. Whereas in the old form a current when 
traversing the ‘ printer ” line never flowed through the 
other also. 

After a few auxiliary improvements, such as increas- 
ing the facility for feeding the paper and bouching the 
holes in which the axis revolved with bell-metal, he 
next turned his attention to the electrical portion of 
the receiving apparatus and its necessary connections. 

Commencing with the electro-magnets, it is a fact 
stated by experimenters, and borne out in practice, that 
the length of the magnet cores have a great effect upon 
the speed with which the electro-magnets of which they 
form a part can be worked. For whereas the strength 
of a horse-shoe electro-magnet varies as the square of 
the length of its cores, the time required for magneti- 
sation and demagnetisation increases with the length. 
Short cores must therefore always be adopted where 
rapidity is essential. For the same reason metallic 
bobbins have always been rejected as favouring induced 
currents. The same effect has been noticed with coils 
whose insulation is defective, the layers of wire 
bridged over having the same effect as though a 
metallic cylinder were introduced into the coil. - 

The best form of armature was next tried. Convex 
armatures, or those whose faces formed curves when 
touching the cores, were found very inferior in point of 
power to those of the ordinary character, and after 
some investigations the oblong flat plate of soft iron 
was adopted, as best suited for the requirements. 
Experiments were then made to ascertain the best 
size for the armature. The size now in use has proved to 
be the most efficient. An increase in its size would 
cause greater ultimate attractive force, while more 
time would be required for its attraction. While if a 
smaller srze were employed sufficient attractive force 
could not be obtained. 

The cores themselves are made of a very pure 
description of charcoal iron, manufactured in small 

uantities in Switzerland. They are hollowed out in 
the centre up to within a short distance of the top, to 
one-third of their diameter, and the closed cylinder thus 
formed is then split to prevent the formation of induced 
currents, and annealed without coming into contact with 
the air. Contrary to expectation, these hollow cores 
possess, if anything, greater attractive force than those 
of the solid form, and could, the author thought, be 
introduced with advantage into all fast-speed telegraph 
instruments. These electro-magnets have answered 
correctly to 2,700 currents (with reversals) per minute. 

The escapement described above was found ill 
adapted to the new toothed-wheels introduced by the 
author of the paper, partly because the increased 
momentum of the palletts gave rise to a tendency trip, 
and pattly because of the increased size of the teeth 
caused a relative decrease in the speed of the moving 
parts. A new escapement was therefore introduced, 
which answered the purpose very well, and which 
provided that the palletts are locked until raised by the 
action of the electro-magnet. =... | FA 
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Difficulties were next experienced in connection with 
the relay contact points as already mentioned. The 
only way in which this difficulty could be met was to 
arrange a condenser to receive and return back into 
the line the extra currents induéd in the electro- 
magnets situated upon it. A portion of this charge 
passed between the relay contacts forming flamin 
discharge, but which was not attended by suc 
disastrous results as were experiented from the extra 
current itself. On the contrary, though gradually 
wearing them away, it keeps them bright and clean. 

The batteries employed have been described by the 
author in his remarks upon Mr. Sivewright’s paper on 
“ Batteries ” before this Society, being a modification 
of Bunsen’s. Their working electro-motive force is 
1°8 volts, and their internal resistance from 0°25 to 0°3 
of an ohm per cell. Though the solutions when 
thrown away are far from exhausted, the battery has 
roved the cheapest yet tried. 48,000 Daniells would 
Le required to replace the 600 daily at work in the 
city. 

Loos prevents our entering further into the con- 
siderations dealt with in the paper, which accurately 


describes the automatic transmitter employed by the - 


Company, the faults met with, and the ingenious 
methods employed for their localisation, a simple 
automatic switch arrangement at the receiving station, 
by means of which one wire need only be employed, 
as well as some other important matter as to speed, 


At the conclusion of the paper a short description of 
the Autokinetic system was read, which wiil at some 
future date appear in the pages of this Journal. 

The discussion on Mr. Treuenfield’s paper on “ Fire 
Telegraphs ” was next taken up by the Author, Mr. R. 
K. Gray, Mr. Montifiore, and Mr. Langdon. It was 
closed by a vote of thanks being unanimously accorded, 
on the motion of the President, to Mr. Treuenfield, for 
his paper. 

A ballot then took place, the result of which was 
that thirty new Members were elected into the 
Society. 

The meeting then adjourned. 


THE ARGENTINE REPUBLIC. 


Mr. CHARLES Burton, Assoc. Inst.C.E. and Local 
Honorary Secretary to The Society of Tclegraph En- 
gineers, Lis favoured us with the following particulars 
in reference to the Telegraph and Railway lines of the 
Argentine Republic :— 


Telegraphs existing in the Argentine Republic, 
| 1st Fanuary, 1847 
| Miles Miles 


line. wire. 
National Government lines, including mili- 


Transandine Telegraph ................ 617 1,234 
Provincial Government (Telegrafo del Es- 

Great Southern Railway Telegraph...... 281 612 
Central Argentine ,, 948 406 
Campana Port 0 50 50 
Ensenada Port ” ” sr 35 70 
Northern 36 


Police and Water Works, Buenos Ayres.. 20 32 
River Plate Telegraph..... 32 64 
River Uruguay Telegraph .....sssosses 3 3 


Total, 000057339 10,029 


The two last-named connect, by means of cables, 
the Argentine Telegraph system with that of the 
Western and Brazilian Telegraph Co.—the former vid 
Buenos Ayres and Montevideo, across the River Plate ; 
and the latter vid Concordia and Salto, across the 
River Uruguay. 

The National lines include one hundred miles of 
military telegraphs, south of Buenos Ayres, from Azul 
to Carhué, under the direct management of the War 
Department; also a cable to the fortified island of 
Martin Garcia, and various telegraphs leased to con- 
tractors of national railways. 

The National Direction General of Telegraphs 
merged into the Post office Department as a subordinate 
inspection in April last. : 

Since the publication of my last report, in May, 
1874, when Director-General, the mileage has in- 
creased—in line, 1,193 miles, and in wire, 1,979 miles. 
This increase is due almost wholly to the different 
railways, as the strictly National system has added 
only twenty-seven miles of line during this period. 

Since my arrival in this country, eight years ago, 
to organise the first Governmental section (Telegrafo 
del Estado, and after this the National Telegraphs), 
the average construction has been upwards of 600 miles 
of telegraph line per annum. 

The only constructions at present progressing: are 
the Military and the Provincial Buenos Ayres lines. 

Owing to the practical knowledge of the Duplex- 


Morse instrument which I obtained in England during © 


the winter of 1874, I was enabled to introduce it most 
successfully en the National Government lines. The 
transmitting capacity being doubled, the Duplex has 
become invaluable where the lines possess two con- 
ductors only. 


Railways in the Argentine Republic, 1st Yauuary, 1877. 


Miles. 
Cordoba to Tucuman (National Government) .. 340 
Villa Maria to Villa Mercedes (National Go- 
vernment) ... 158 
Gualeguay to Port Ruiz (National Government).. 
Buenos Ayres to Azul and Dolores (Great 
Southern Railway Company)................ 275 
Rosaroi to Cordoba (Central Argentine Railway 
COMPANY) 246 
Buenos Ayres to Bragado, Lobos, &c., ‘* Western” 
(Provincial Government) ................ 
Concordia to Monte Caseros (East Argentine Rail- 
Bueros Ayres and Campana Port............ o C8 
Buenos Ayres and Ersenada Port ........... RÉ 
Buenos Ayres to Tigre (Northern Railway Com- 


pany) ee 


184 


18 


The Cérdoba to Tucuman is 1-metre gauge. The 
Gualeguay to Port Ruiz, and the Concordia to. Monte 
Coseros are I metre 44 centimetres gauge.. All the 
rest are 5 fect 6 inches gauge. 

The only railway in the Republic with double line of 
rails is the Northern of Buenos Ayres, and that fcr 
only one-third of its length. 


Mr. Prescott’s work upon “Electricity and the 
Electric Telegraph,” which has been so long 
looked for, is at last- published. Reserving any 
details of it for a more extended notice, we may 
say that the book is excellently got up, and will 
serve as an admirable work of reference on the 
subject. Messrs. Spon, of Charing Cross, are the 
publishers. 
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PATENTS. 


653. H. A. BonnEviLLeE.—‘t*A new or improved 
electro-dynamic apparatus for depolarising the atmo- 
spheric air by means of electricity producing ozone and 
purifying the air.”—17th February. (A communication.) 

731. R. and M. THEILER.—“ Improvements in elec- 


tric telegraphs, part of these improvements being 


applicable in all apparatus when electro-magnets are 
used.”—22nd February. 

802. W. J. Kitner.— Apparatus for producing a 
continuous current of electricity by means of -the 
rotation of one or more magnets in combination with 
or without an apparatus for neglecting the tension of 
the current.”—26th February. 

818. J. C. MoLEswortH.—“ Improved apparatus for 
the application of electricity for disinfecting and 
curative purposes.’’—28th February. 

836. P. JABLOsCHKOFF.—‘ An improved electro- 
magnet.”—29th February. 7 

843. P. JENSEN.—‘* Improvements in telegraphy and 
in apparatus therefor,”"—2gth February. (A communi- 
cation.) 

957. W. J. VENABLES.—" Mechanical telegraphs.” 
—6th March. 

976. C. and L. Wray.— Electrical apparatus.”— 
6th March. 

1052. W. H. ROBERTS.—"‘ A new improved instru- 
ment for ascertaining the true course of a ship from 
the compass course.”’—29th March. 

1090. J. S. Gissorne.—** Apparatus for transmitting 
and receiving signals and orders or messages.’’—13th 
March. 

1095. Stk W. Tuomson & F. JENKIN.—* Telegraphic 
apparatus.”—13th March. 

1107. E. G. Burton.—‘t A new method of producing 
telegraphic messages at a very rapid rate, printed in 
bold type letters, and the apparatus therefor.”—14th 
March. 

1145. A. M. Crarx.—'* A new or improved ocean 
station for submarine telegraphs.’’— 6th March. (A 
communication.) 

1149. N. WELLS.—‘ Mariners’ compasses.”—17th 
March. 

1198. R. NoOLET.—"‘A new method of working 
telegraphic lines, and especially submarine cables and 
underground lines.’’—21st March. 

1298. G. DuBern.—‘ Telegraphic instruments.”"— 
25th March. | ’ 

1303. L. DE BEJAR y o’LAWLOR, and N. A. CALvo.— 
‘ Electric March. 

1320. A. BiLLET.—‘* An improved printing telegraph 


apparatus.’’—2>th March. 


1339. Sir W. THOMSON.-—"‘ Improvements in the 
mariners compass and in the means for ascertaining 
and correctinz its errors.” —29th March. 

1344. E. DE Pass.—" Electro-engraving machines.” 
—29th March. (A communication.) 

1374. T. J. SMiTrH.—"* Improvements and additions 
to telegraphic receiving and recording apparatus.” — 
30th March. (A communication.) 

1557. W. R. LAKE.—" Magneto-electric machines.” 
—12th April. (A communication.) 

1757. G. ALLAN and J. W. Brown.—“ Electric 
telegraphs.”—26th April. 

1810. P. JENSFN.—‘‘Galvanic batteries.” —29th April. 

1858. T. Paizips.—‘ Method of and apparatus for 
fixing telegraph posts.” —3rd May. 

1874. E. T. Bousriezn.—‘"Improvements in the art 
of transmitting and analysing musical expression or 
sounds telegraphically, and in apparatus therefor.”— 
4th May. (A communication.) 


1900. J, L. PULYERMACHER.—"‘ Improvements in | 


apparatus or appliances connected with generating, 
testing and conducting, measuring, or applying elec- 
tricity.”—5th May. 

-1903. W. CLarx.—‘' Ship and other compasses.’’— 
5th May. 

1917. G. GLEDHILL.—‘* Improvements in electrical 
stop-motions or alarms fpr machienery for carding, 
roving, spinning, weaving, and other operations con- 
nected with the preparation and manufacture of fibrus 
sucstances.’—6th May. 
1931. W. Crarx.—* Electrc-magnetic engines,”’— 
8th May. (A communication.) | 
1944. W. T. HENLEY.—"‘ Improvements in insulated 
electric telegraph conductors and in the mode of and 
means for protecting telegraph wires when used for 
subterranean, submarine, or other lines.”’—oth May. 

2013. R. S. SYMINGTON. —‘* Electric telegraph appa- 
ratus.”’—13th May. | 

2032. J. F. BENNET.—‘*A new electric communi- 
cator, for transmitting telegrams by use of an alpha- 
betical key-board.”—15th May. 3 

2034. I. W. COLE and P. E. CAsHiIN.—"‘ An im- 
proved electro-magnetic engine for obtaining motive- 
power.’—15th May. 

. 2053. J. and S. J. Coxeter.—‘ Improvements 
applicable to batteries especially useful for magical 
purposes.”—16th May. 

2171. J. FAULKNER.—‘‘ Improved electrical appli- 
ances for lighting gas in public and private buildings,” 
—23rd May. 

2267. F. BURKER.—" Magnetic compasses.”—3oth 
May. 

S. S. RITCHIE.—"‘ Cards and magnets of 
mariners’ compasses.’’—15th June. 

2541. W. DICKENSON.—"‘* Arrangements and working 
of electric telegraphs.’’—19th June. | 

2554. R. M. PRIOR.—" An improved process of 
electro-plating metal surfaces with nickel.’’—2oth 
June. | 

2564. J. MUIRHEAD.—"* Electric 
June. | 
2725. P. PRoTHEME.—* Improvements in the means 
and apparatus for establishing electric telegraphic 
communication with light ships partly applicable as 
moorings for other purposes.” —3rd July. 

2746. J. Sax.—*A new apparatus or gauge for 
showing by electricity-the depth of water in a tank, 
cistern, &c., and to give alarm if the water should be 
reduced below a certain depth or attain a higher level - 
than required.’”—5th July. | 

2750. F. FANCHER.—* An improved electric brake for 
subduing and arresting vicious and runaway horses 
instantaneously.”—5th July. 

2759. J. Rusery.— Wire for electric telegraphs 
and tor other similar uses.”—6th July. 

2821. G. Zanni.—* Magneto-electric and electro- 
magnetic apparatus or machines.’’—r1th July. 

2827. E. H. C. Moncxton.—‘t Improvements in 
producing motive-power, in the applications of such 
improvements to useful purposes, and in the apparatus 
necessary for effecting the same.’’"—r1th July. 

2855. R. E. House.—‘t Automatic reproducing re- 
cord telegraphs.”’—13th July. | 

2886. JaMes DEwAr.— Improvements in electro- 
meters and in apparatus for applying electricity to give 
telegraphic signals, ard work telegraphic relays, as also 
in standards of electro-motive force to be employed in 
the graduation of electrometers and for other uses.” — 
r4th July. 

2921. E. G.. Brewer.—‘ Apparatus for signalling 
and telegraphing from ships and other places.”—r7th 
July. (A communication.). . 


| 
2928. W. K.. Negative plates or elements 
| of galvanic batteries.’’—18th July. (A communication. 
| 
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Che Æondon and General Tater-Purifying Gompan 


LIMITED, 


PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL. 


“be Cistern Filter Requiring when once fixed, no attention whatever, - 


And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, 
July, 1866; November, 1867 ; and May, 1870; the Lancet, January 12, 1867, and Testimonials 
a: from Dr. Hassall, September 23, 1863; Dr. Letheby, February 15, 1865, and December, 1872. 


à Price £1 10s. and upwards. PORTABLE FILTERS on this System, £I 5s, to £3. 


Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales 

Same at Sandringham ; by H.R.H. the Duke of Cambridge, the elite of the Medical Profession, and 
RTS at the London, St. George's, Fever, and German Hospitals, and various Lunatic Asylums 
: Institutions, Breweries, &c. 


Pocket Filters, 4s, 8d. & 6s. each. Household & Fancy Filters, from 12s. 6d. 


. PARATUS, FOR DETECTING THE IMPURITIES IN WATER, ros. 6d. and 218. each. Danchell’s 
hort be Armement De Dites the Presence of Impurities in Water,” is a most convenient and portable one.—Vide Dyke on 
the Preliminary Duties { Chemical Tests for Qualitative Wat 
qi he Study Table or the Carpet Bag. It contains the Chief Chemical Tests for Qualitative Water 
a rele, re will be und LE meltes! and other men whe may have occasion to ascertain in a ready manner whether any oft e 
= more actual TD VU are present or not in water.—Vide the Medical Record, January 29, 1 


873. 
157, STRAND, W.C. (four doors from Somerset House), LO DON. 


Read—"‘ Water : its Impurities and Purifications,” price, per post, 2d 


RAILWAY GUIDE 


Cities, without a Second Reference. 


BENNETT & Co. 61 FLEET STREET, E.C. 


GHES' TYPE-PRINTING TELEGRAPH 
INSTRUMENTS. 


‘TWO of these Instruments in good working 
order for sale. Apply to C., care of Mr. Hicks, 8, Hatton 
Garden, London. 


PATENTS. 


MAGNETIC AND ELECTRIC TELEGRAPH WORKS 
1, JAMES STREET, OLD STREET, CITY ROAD. 

4Z.’s Magneto-Electric Bell-Pull, dis- 
pensing with the use of Battery. 

2.8 Magneto and Electric Alpha- 
betical Dial Instrument. 

<= 4.’s Patent Morse Instrument to 
work without Battery. 

BENNETT'S BATTERY, with latest im- 
provements, specially recommendéd on account 
of its simplicity, cheapness, and durability. 
All kinds of Electric Bells, Buttons, Indicating 
Tablets, with the latest Improvements. 

The above Instruments of the best make 20 per 

cent. less than any other House, 
MANAGER, CONSULTING ELECTRICIAN, : 
= E, D. BRIDGER. G. ZANNI. 
City Offices: 18, Buli and Mouth-street, St. Martin’s-le- 


AT HENSON'S, 
113A, STRAND, LONDON, 
MINERALS, ROCK, and FOSSILS 
Can be had singly or in collections. 


ZANNIS 


rand, E.C. 
Liberal discount to the trade. 


M. SADLER, 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE, Sel" 


So universally used by the Medical Profession, 


MANUFACTURER OF 
Electrical, Galvanic, Magnetic, Chemical, Photographic: 

and Pneumatic Apparatus. ies À 
ELECTRIC BELLS AND ‘INDICATORS, OF EVERY DESCRIPTION. . 


For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use, 


19, ASTON STREET, BIRMINGHAM. 
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ELECTRIC BELTS 


— On an Improved System. 

epee), BELL BATTERY WIRE AND COMMUNICATOR 

Sg ANA Comp'ete Apparatus sent carriage free to any railway station in 

+4! England for £1 2s. 
Youth’s Magic Lantern and 12 Slides, 7s. 6d. 
Youth’s Microscope and 12 Objects, 9s. 6d. 
Youth’s Case of Drawing Instruments, 9s. 6d. 
Youth’s Telescope, long range, 5s. 6d. 
Youth’s Binocular Glass, 9s. 6d. 

All carriage free as above for One Shilling extra. 

PRICE LISTS FREE. STATE ARTICLES REQUIRED. 


J. W. AROHBBUTT, 


8 FRIDGE STREET, WESTMINSTER, LONDON. 
FACING HOUSES OF PARLIAMENT. 


THE ORGAN OF THE BRITISH TELEGRAPH STAFFg @ 
MONTHLY, 2d.; POST FREE FOR SIX MONTHS, ts. 34d. 


Telegraphic Tales, Poetry, Anecdotes, Correspondence, Letters from Abroad, Notes, English and Foreign 
Articles, and other matter interesting to Telegr:ph Clerks. | 

Orders addressed to tle Fditor, Central Telegraph Station, London, promptly attended to. 

N.B. A Course of Per: *. Instruction in the various instruments in use, with diagrams, is now being 
nbl ished. 


IMPORTANT NOTICE! ! 


ATI 


For MARCH 8, contained a Portrait engraved on steel, by C. H. JEENS, of 


HERMANN HELMHOLTZ, 
THE EMINENT GERMAN PHYSICIST, | 
With a Notice of his Life and Work by Prof. CLERK MAXWELL, F.R.S. L 


‘DOUBLE NUMBER, Price EIGHTPENCE, By Post EIGHTPENCE HALFPENNY. 


OFFICE—29, BEDFORD STREET, STRAND, W.C. 


ELECEIREIC BELLS. 


HOTELS, CLUBS, & PRIVATE HOUSES in Town and Country FITTED with 
ELECTRIC BELLS, SPEAKING TUBES, THIEF DETECTORS, &c. 


The Trade and Amateurs supplied with Stores. Price Lists on application. Batteries and : 
other Electrical Goods. | 


EDWARD J. PATERSON, 
3, BEDFORD COURT, COVENT GARDEN, W.C. 


Lu 
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THE: 


DIRECT UNITED STATES CABLE CO. LIMITED. 


“REDUCTION OF TARIFF. 


On a) after the ist of March, 3877, the rate for Telegrams to NEW YORK and C ANADA 
will be reduced to 


ONE SHILLING PER WORD. 


The name of the place from which messages originate will be transmitted free of charge. 
The namé of the place to which messages are destined will be transmitted free of charge. 


The registered name af the firm or person to whom Messages are to be delivered will be 
transmitted free of charge. 


This Company will continue to effect registrations of names and addresses by cable free of charge. 
Res rates to other places, and further particulars, apply at the Company's. Offices. 


| STATIONS 
Head Office :—-34, Throgmorton Street, E.C; (always open). 

Branch Orrices:-—-Southsea House, adjorning the Baltic: Phreésdneédle-street, E.C. ; 
Fast India Avenue, Leadenhall-street, E.C.; the Commercial Sale, Rooms, Mincing 
Lane, E.C. Liverpoor Orgice :-—D 6, Exchange Buildings (always open), 

Generat Orrices—Palmerston Buildings, Old Broad-street, London, E.C, 
26th February, 1877. 


CROWN TELEGRAPH WORKS CO. 


F:R, FRANCIS, T.E., 5, MONTEFIORE, M.S. 
Superintendent and Engineer. | Managing Dizettor. 


. OFFICES : 8 & 62, ‘HATTON GARDEN, E.C. 


Telegraph E ngineers & Manufacturers 


BATTERIES, ELECTRIC BELLS, 
INSULATED WIRES, 5 | LIGHTNING CONDUCTORS, # 
TELEGRAPH INSTRUMENTS, | GENERAL STORES. 
THE TRADE SUPPLIED, CATALOGUES. FREE. 


wHOLES ALE AND HXPORTATION 


PATENT. ELECTRIC. PEN. 


For the roduction of co of Writing, Outline Dirawitg $, or can use it. 

ONE O TWO THOUSAND COPIES are easily and‘tapidly produced.: No special required, 
It is cleanly and prints with inkof any colour: It obviates the expense and delay of lithography, and from the 

rfect privacy and promptitude with which copies can be made it.is-of the utmost value to earn Merchants, | 
Stock Brokers, Solicitors, Accountants, Ship Brokers, and Secretaries of Public Companies, ae 


‘Price of Pen with Duplicating Press, £6 It may be seen in operation‘at the Offices cf: : 
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VENTILATION. 


FILTERED. AIR BROUG HT. IN WITHOUT DRAUGHTT 


CLOSE “OFFICES, CLOSE ROOMS 


CHAMBI 


CHAMBER 


Whioh oan be simply and easily fixed in any room havitig an outside wall or skylight. The Filtering Paire 


Chamber is the lower portion of a piece of furniture, occupying little space, and can be made in any 


desired form. © I is well Worth the attention of those who desire their room well ventilated without draught, 
free from blacks, dust, ‘The Ventilator oan be seen in use at the Office of the Patentee, betwoea the 
hours of 10 and 4. 


MR. SMITH HANNINGTON, 80, CORNHILE, E.C. 


er LEGRAPH ite JOU RNAL 


AND ELECTRICAL REVIEW. 


Handeomely bound in cloth, gilt, Vois. L, 11, TIL, and IV., now ‘ical. Price 108. 6d. each. Nearly all she 


; - back numbers may be had through any Bookseller or of the Publishers. Subscribers’ numbers bound in black 


cloth, gilt, 28. 6d. Binding Cases, 2s. 
HAUGHTON & Co, 10. PATERNOSTER ROW, E.C. 


WORKS COMPANY, LIMITED. 


“Offices and Warehouses: 106 and 100, CANNON DE LONDON, E.C, 
Works: SILVERTOWN, Essex ; PERSAN BEAUMONT, FRANCE, 


TELEGRAPH ENGINEERS AND MANUFACTURERS OF 


CABLES y~Sabmarine, Subterranean, and Aërial. 
Wa RE —India-Rubber and Gutta-Percha covered in all gauges. 


STRUMENTS.— Morse” Inkers, Single Needle, Wheatstone’s Alphabetical, Semaphore “ Block” 
Instruments, Bells, Resistance Coils, Sir W. Thomson's and other Galvacccnnesy 
Condensers, Testing Instruments, &c. 


BATTERIES SOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND | 


THE COLONIES OF THE CELEBRATED LECLANCHE BATTERY, 

7: which Ras received the most favourable reports from the Postal Telegraph Authorities 

à ‘gad-ather eminent Telegraph Engineers, and is now in general use by the’ Post Office: 
| and'English and Continental Railways. As a Battery for all Telegraphic purposes. 


pre-eminent. All other kinds of Batteries also Ebotite…. 


Cells, Carbon Plates, &c. 
Ain .—Ebpnite, Porcelain, Brownware, 


MaNuracTURERS DY THE MOST IMPROVED APPARATUS FOR RAILWAY BLOCK: SIGNALLING. 
REPEATERS, LIGHT” INDICATORS, AND WALKERS “PASSENGER AND 


TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS. 


GUARD” COMMUNICATOR. 


WN PATENT FIRING BATTERY, 
À BATTERY  FOR-MINING AND BLASTING. PURPOSES, 


ENTRRED INTO: for the SUPFEY, CONSTRUCTION, and of TELEGRAPH LINES, 
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INDIA-RUBBER, GUITA-PERCHA, TELEGRAPH WORKS COMPANY (Limited 
and a Complete System of Torpedoes for Harbour and Coast Defence, and they 


